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Public  Health  Service  Publication  No.  437 
Revised  February  10,  1962 
Amendment  No .  1 

Federal  Register 
Vol.  28  pp.  2109-2110 
March  5,  1963 

TITLE  42  -  PUBLIC  HEALTH 
CHAPTER  1- -PUBLIC  HEALTH  SERVICE 
DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 
SUBCHAPTER  F- -QUARANTINE 
INSPECTION,  LICENSING 
PART  73 --BIOLOGICAL  PRODUCTS 
SAFETY  STANDARDS;  POLIOMYELITIS 
VACCINE,  ADENOVIRUS  VACCINE 

On  September  11,  1962,  a  notice  of  proposed  rule  making  was  published 
in  the  Federal  Register  (27  F.R.  8975)  proposing  to  amend  safety  standards 
in  Part  73  of  the  Public  Health  Service  regulations  to  include  a  test  for 
the  simian  agent  SV^q,  prior  to  inactivation  of  each  virus  pool  of  Polio- 
myelitis Vaccine  and  Adenovirus  Vaccine. 

Views  and  arguments  respecting  the  proposed  amendments  were  invited  to  be 
submitted  within  30  days  after  publication  of  the  notice  in  the  Federal 
Register,  and  notice  was  given  of  intention,  because  of  the  importance  of 
the  test  and  in  the  public  interest,  to  make  any  amendments  that  were 
adopted  effective  on  the  date  of  their  publication  in  the  Federal  Register. 


After  consideration  of  all  comments  submitted,   the  following  amendments 
to  Part  73  of  the  Public  Health  Service  regulations  are  hereby  adopted  to 
become  effective  immediately. 

1.     Amend  §  73.102(a)  to  read  as  follows: 

(a)     The  virus  pool — tests  prior  to  inactivation — (1)     B  virus  and 
Mycobacterium  tuberculosis.     Prior  to  inactivation,  each  individual 
virus  harvest  or  virus  pool  shall  be  tested  for  the  presence  of 
B  virus  and  Mycobacterium  tuberculosis. 


(2)  SV^q  .     Prior  to  inactivation,  the  material  shall  be  tested 
for  the  presence  of  SV      as  follows  (or  by  any  other  test  pro- 
ducing equally  reliable  results):     A  sample  of  at  least  five  ml. 
from  the  virus  harvest  or  virus  pool  or  pool  of  tissue  culture 
fluids  from  corresponding  control  vessels  shall  be  neutralized 
by  high  titer  antiserum  of  an  origin  other  than  human,  chicken, 
or  simian.     The  sample  shall  be  tested  in  the  same  tissue  culture 
system  used  for  propagating  the  virus  vaccine,  and  in  primary 
cercopithecus  tissue  cultures  or  in  a  cell  line  demonstrated  as 
equally  susceptible  to  SV^q.     Each  tissue  culture  system  shall 

be  observed  for  at  least  14  days  and  at  the  end  of  , the  observation 
period  at  least  one  subculture  of  fluid  shall  be  made  in  the  same 
tissue  culture  system  and  observed  for  an  additional  14  days. 

(3)  Test  results.  The  virus  harvest  or  virus  pool  is  satisfactory 
for  poliomyelitis  vaccine  only  if  the  tests  produce  no  evidence 

of  the  presence  of  B  virus,  Mycobacterium  tuberculosis  or  SV^q. 

Amend  §  73.132(a)(1)  to  read  as  follows: 

(a)     The  virus  pool — (1)     Tests  prior  to  inactivation — (i)  B  virus 
and  Mycobacterium  tuberculosis.     Prior  to  inactivation,  each 
individual  virus  harvest  or  virus  pool  shall  be  tested  for  the 
presence  of  B  virus  and  Mycobacterium  tuberculosis, 
(ii)     SV^q.     Prior  to  inactivation,  the  material  shall  be  tested 
for  the  presence  of  SV^q  as  follows  (or  by  any  other  test  pro- 
ducing equally  reliable  results):     A  sample  of  at  least  five  ml. 
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from  the  virus  harvest  or  virus  pool  or  pool  tissue  culture 
fluids  from  corresponding  control  vessels  shall  be  neutralized 
by  high  titer  antiserum  of  an  origin  other  than  human,  chicken, 
or  simian.    The  sample  shall  be  tested  in  the  same  tissue  culture 
system  used  for  propagating  the  virus  vaccine,  and  in  primary 
cercopithecus  tissue  cultures  or  in  a  cell  line  demonstrated 
as  equally  susceptible  to  SV^q.    Each  tissue  culture  system 
shall  be  observed  for  at  least  14  days  and  at  the  end  of  the 
observation  period  at  least  one  subculture  of  fluid  shall  be 
made  in  the  same  tissue  culture  system  and  observed  for  an 
additional  14  days. 

(iii)     Test  results.     The  virus  harvest  or  virus  pool  is  satis- 
factory for  adenovirus  vaccine  only  if  the  tests  produce  no 
evidence  of  the  presence  of  B  virus,  Mycobacterium  tuberculosis 
and  SV4Q. 

(Sec.  215,  58  Stat.  690,  as  amended;  42  U.S.C.  216.     Interpret  or  apply 
Sec.  351,  58  Stat.  702,  as  amended;  42  U.S.C.  262) 
Dated:     February  14,  1963. 
[SEAL] 

Luther  L.  Terry, 
Surgeon  General. 

Approved:    February  27,  1963. 

Anthony  J.  Celebrezze, 
Secretary . 
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Public  Health  Service  Publication  No.  437 
Revised  February  10,  1962 
Amendment  No .  2 

Federal  Register 
Vol.  28  pp.  2679-2682 
March  19,  1963 

TITLE  42— PUBLIC  HEALTH 
CHAPTER  1- -PUBLIC  HEALTH  SERVICE 
DEPARTMENT  OF  HEALTH ,  EDUCATION,  AND  WELFARE 
SUBCHAPTER  F-- QUARANTINE 
INSPECTION,  LICENSING 
PART  73  — BIOLOGICAL  PRODUCTS 
ADDITIONAL  STANDARDS:     MEASLES  VIRUS  VACCINE,  LIVE,  ATTENUATED 


On  August  17,  1962,  a  Notice  of  Proposed  Rule  Making  was 
published  in  the  Federal  Register  proposing  additional  standards  for 
the  manufacture  of  Measles  Virus  Vaccine,  Live,  Attenuated.  Comment 
regarding  such  standards  was  invited,  and  the  intention  expressed 
that  the  standards  to  be  adopted  would  be  made  effective  30  days 
after  date  of  publication. 

All  comment  received  has  been  carefully  considered.     In  the 
light,  however,  of  the  lapse  of  substantial  time  since  publication 
of  the  notice,  the  need  in  the  interest  of  public  health  for  prompt 
establishment  of  standards  in  order  to  permit  prompt  licensing  of 
qualified  applicants ,  and  the  fact  that  no  establishment  is  at  present 
licensed  for  this  product  and  thus  cannot  be  adversely  affected  if  these 
additional  standards  are  made  effective  immediately,  it  is  hereby  found 
that  good  cause  exists  for  making  these  additional  standards  effective 
on  the  date  of  their  publication  in  the  Federal  Register. 

Amend  Part  73  of  the  Public  Health  Service  Regulations  by  inserting 
the  following: 

ADDITIONAL  STANDARDS:     MEASLES  VIRUS  VACCINE,  LIVE,  ATTENUATED 
§73.140    The  product. 

(a)  Proper  name  and  definition.     The  proper  name  of  this 
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product  shall  be  Measles  Virus  Vaccine,  Live,  Attenuated,  which  shall 
consist  of  a  preparation  of  live,  attenuated,  measles  virus. 

(b)  Criteria  for  acceptable  strains  of  attenuated  measles  virus. 
Strains  of  attenuated  measles  virus  used  in  the  manufacture  of  vaccine 
shall  be  identified  by  (l)  historical  records  including  origin  and 
manipulation  during  attenuation,  (2)  antigenic  specificity  as  measles 
virus  as  demonstrated  by  tissue  culture  neutralization  tests.  Strains 
used  for  the  manufacture  of  Measles  Virus  Vaccine,  Live,  Attenuated, 
shall  have  been  shown  to  be  safe  and  potent  in  man  by  field  studies 
with  experimental  vaccine  that  demonstrate  the  vaccine  strain  to  have 
immunogenic  properties  in  at  least  10,000  susceptible  persons.  Sus- 
ceptibility shall  be  shown  by  the  absence  of  neutralizing  or  other 
antibodies  against  measles  virus,  or  by  other  appropriate  methods. 

Seed  virus  used  for  vaccine  manufacture  shall  be  free  of  all  demon- 
strable extraneous  viable  microbial  agents. 

(c)  Neurovirulence  safety  test  of  the  virus  seed  strain  in 
monkeys .     (l)    The  test.    A  demonstration  shall  be  made  in  monkeys  of 
the  lack  of  neurotropic  properties  of  the  seed  strain  of  attenuated 
measles  virus  used  in  manufacture  of  measles  virus  vaccine.    For  this 
purpose,  vaccine  from  each  of  the  five  consecutive  lots  (§73* 1^5) 
used  by  the  manufacturer  to  establish  consistency  of  manufacture  of 

the  vaccine,  shall  be  tested  for  neurovirulence  in  the  following  manner: 
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Samples  of  each  of  the  five  lots  of  vaccine  shall  he  tested 
in  measles  susceptible  monkeys.    Immediately  prior  to  initiation 
of  a  test  each  monkey  shall  have  been  shown  to  be  serologically 
negative  for  neutralizing  antibodies  by  means  of  a  tissue  culture 
neutralization  test  with  undiluted  serum  from  each  monkey  tested 
at  approximately  100  TCID     of  Edmonston  strain  measles  virus, 
or  negative  for  measles  virus  antibodies  as  demonstrated  by 
tests  of  equal  sensitivity.    Each  lot  of  vaccine  shall  be  tested 
in  ten  monkeys  by  the  intracerebral  inoculation  of  0.5  ml.  , 
into  the  thalamic  region  of  each  hemisphere  and  an  inoculation 
of  0.25  nil*  intracisternally.    The  combined  dose  of  measles  virus 
inoculated  into  the  central  nervous  system  of  each  monkey  shall 
be  no  less  than  the  equivalent  of  1,000  TCID.__  of  the  NIH  standard 
(§T3.1^l(h)).    The  monkeys  shall  be  observed  for  17  to  21  days 
and  symptoms  of  paralysis  as  well  as  other  evidences  of  neurological 
disorders  shall  be  recorded.    The  test  must  be  repeated  if  more 
than  20  percent  of  a  group  of  monkeys  die  from  nonspecific  causes. 
Animals  which  die  within  the  first  kQ  hours  of  initiation  of 
the  test  may  be  replaced.    At  the  end  of  the  observation  period 
each  surviving  monkey  shall  (i)  be  bled  and  the  serum  tested 
for  evidence  of  serum  antibody  conversion  to  measles  virus  and 
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(ii)  be  autopsied  and  histopathological  sections  prepared  of 
appropriate  areas  of  the  "brain,  and  the  sections  examined 
microscopically  for  evidence  of  central  nervous  system  involve- 
ment. 

(2)  Wild  virus  controls.    As  a  check  against  the  inadvert- 
ent introduction  of  wild  measles  virus,  at  least  four  uninoculated 
measles  susceptible  control  monkeys  shall  be  maintained  as  either 
cage  mates  to,  or  within  the  same  immediate  area  of,  the  ten  in- 
oculated test  animals  for  each  lot  of  vaccine  for  the  entire  period 
of  observation  (17-21  days)  and  an  additional  ten  days.  Serum 
samples  from  these  control  contact  monkeys  drawn  at  the  time  of 
seed  virus  inoculation  of  the  test  animals,  and  again  after 
completion  of  the  test,  shall  be  shown  to  be  free  of  measles 
neutralizing  antibodies. 

(3)  Test  results,     (i)    For  each  lot  of  vaccine  under  test, 
at  least  80  percent  of  the  monkeys  must  show  measles  antibody  sero- 
logical conversion  (l:k  or  greater)  and  the  control  contact  monkeys 
must  demonstrate  no  immunological  response  indicative  of  measles 
virus  infection. 

(ii)    The  measles  virus  seed  has  acceptable  neurovirulence 
properties  for  use  in  vaccine  manufacture  if  for  each  of  the  five 
lots  (a)  80  percent  of  the  monkeys  survive  the  observation  period  and 
(b)  there  is  no  clinical  or  histopathological  evidence  of  central 
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nervous  system  involvement  attributable  to  the  inoculated  virus. 

(4)     New  seed  lots  -  test  for  neurovirulence.     The  neurovirulence 
properties  of  each  new  seed  shall  be  tested  as  prescribed  in  this  para- 
graph (c) .     Only  seed  lots  which  meet  the  neurovirulence  requirement 
shall  be  used  for  Measles  Virus  Vaccine  manufacture.     The  test  need  not 
be  repeated  as  long  as  the  same  seed  lot  of  virus  is  used. 
§73.141    Manufacture  of  Live,  Attenuated  Measles  Virus  Vaccine. 

(a)  Virus  vaccine  -  propagation  in  chick  embryo  tissue  cultures. 
Embryonated  chicken  eggs  shall  be  used  as  the  source  of  chick  embryo 
tissue  for  the  propagation  of  measles  virus,  and  shall  be  derived 

from  flocks  certified  to  be  free  of  Salmonella  pullorum,  avian  tubercu- 
losis, fowl  pox,  Rous  sarcoma,  avian  leucosis  and  other  adventitious 
agents  pathogenic  for  chickens.     If  eggs  are  procured  from  flocks  that 
are  not  so  certified,  tests  shall  be  performed  to  demonstrate  freedom 
of  the  vaccine  from  such  agents  (see  §73. 142 (a) (8)  for  test  for  avian 
leucosis) . 

(b)  NIH  reference  measles  virus.    An  NIH  Reference  Measles 
Virus,  Live,  Attenuated,  shall  be  obtained  from  the  Division  of  Biologies 
Standards  as  a  control  for  correlation  of  virus  titers. 

(c)  Passage  of  virus  strain  in  vaccine  manufacture.    Virus  in 
the  final  vaccine  shall  represent  no  more  than  ten  tissue  culture 
passages  beyond  the  passage  used  to  perform  the  clinical  trials 
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(§73*  l**0("b ))  which  qualified  the  manufacturer's  vaccine  strain  for 
license . 

(d)  Tissue  culture  preparation.    Only  primary  cell  tissue 
cultures  shall  be  used  in  the  manufacture  of  Measles  Virus  Vaccine. 
Continuous  cell  lines  shall  not  be  introduced  or  propagated  in 
Measles  Virus  Vaccine  manufacturing  areas. 

(e)  Control  vessels,    (l)    From  the  tissue  used  for  the  pre- 
paration of  tissue  cultures  for  growing  attenuated  measles  virus,  an 
amount  of  processed  cell  suspension  equivalent  to  that  used  to  prepare 
500  ml.  of  tissue  culture  shall,  be  used  to  prepare  uninfected  tissue 
control  materials.    This  material  shall  be  distributed  in  control 
vessels  and  observed  microscopically  for  a  period  of  no  less  than  1^ 
days  beyond  the  time  of  inoculation  of  the  production  vessels  with 
measles  virus;  but  if  the  production  vessels  are  held  for  use  in 
vaccine  manufacture  for  more  than  ih  days,  the  control  vessels  shall 
be  held  and  observed  for  the  additional  period.    At  the  end  of  the 
observation  period  or  at  the  time  of  virus  harvest,  whichever  is 
later,  fluids  from  the  control  cultures  shall  be  tested  for  the 
presence  of  adventitious  agents  as  follows: 

Samples  of  fluid  from  each  control  vessel  shall  be  collected 
at  the  same  time  as  fluid  is  harvested  from  the  corresponding  produc- 
tion vessels.    If  multiple  virus  harvests  are  made  from  the  same  cell 
suspension,  the  control  samples  for  each  harvest  shall  be  frozen  and 


stored  at  -60°C.  until  the  last  viral  harvest  for  that  cell  suspension 
is  completed.    The  fluid  from  all  the  control  samples  from  that  suspen- 
sion shall  be  pooled  in  proportionate  amounts  and  at  least  five  ml. 
inoculated  into  human,  simian  and  avian  cell  tissue  culture  systems. 
The  cultures  shall  be  observed  for  the  presence  of  changes  attributable 
to  growth  of  adventitious  viral  agents  including  hemadsorption  viral 
agents. 

(2)  The  cell  sheets  of  one  quarter  to  one  third  of  the  control 
vessels  shall  be  examined  at  the  end  of  the  observation  period  ( 1^4-  days 
or  longer)  for  the  presence  of  hemadsorption  viruses  by  the  addition 
of  guinea  pig  red  blood  cells.    If  the  cultures  were  not  derived  from 

a  certified  source  ( §73 • JA-I (a)),  the  remaining  tissue  culture  controls 
may  be  used  to  test  for  avian  leucosis  virus  using  either  Rubin's 
procedure  for  detecting  Resistance  Inducing  Factor  (RIF)  or  a  method 
of  equivalent  effectiveness. 

(3)  The  test  is  satisfactory  only  if  there  is  no  evidence  of 
adventitious  viral  agents  and  if  at  least  80  percent  of  the  control 
vessels  are  available  for  observation  at  the  end  of  the  observation 
period  (1^  days  or  longer). 

(f )    Test  samples.    Samples  of  virus  harvests  or  pools  for 
testing  by  inoculation  into  animals,  into  tissue  culture  systems,  into 
embryonated  hens'  eggs,  and  into  bacteriological  media,  shall  be 
withdrawn  immediately  after  harvesting  or  pooling  but  prior  to  freezing 
except  that  samples  of  test  materials  frozen  immediately  after  harvest- 
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ing  or  pooling  and  maintained  at  -60°C.  or  below,  may  be  tested 
upon  thawing,  provided  no  more  than  two  freeze-thaw  cycles  are 
employed.    The  required  tests  shall  be  initiated  without  delay 
after  thawing. 
§73.11*2    Test  for  safety. 

(a)  Tests  to  be  performed  prior  to  clarification.  Before 
the  clarification  process,  the  following  tests  shall  be  performed 
on  each  virus  pool: 

(l)    Inoculation  of  adult  mice.    Each  of  at  least  20  adult 
mice  each  weighing  15-20  grams  shall  be  inoculated  intraperitoneally 
with  0.5  ml.  and  intracereb rally  with  0.03  ml.  amounts  of  each  virus 
pool  to  be  tested.    The  mice  shall  be  observed  for  21  days.  Each 
mouse  that  dies  after  the  first  2k  hours  of  the  test,  or  is  sacrificed 
because  of  illness,  shall  be  necropsied  and  examined  for  evidence  of 
viral  infection  by  direct  observation  and  sub inoculation  of  appro- 
priate tissue  into  at  least  five  additional  mice  which  shall  be 
observed  for  21  days.    The  virus  pool  may  be  used  only  if  at  least 
80  percent  of  the  original  group  of  mice  remain  healthy  and  survive 
the  observation  period  and  if  none  of  the  mice  show  evidence  of  a 
transmissible  agent  or  other  viral  infection,  other  than  measles 
virus,  attributable  to  the  vaccine. 
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(2)  Inoculation  of  suckling  mice.    Each  of  at  least  20  suckling 
mice  less  than  2k  hours  old  shall  be  inoculated  intracereb rally  with 
0.01  ml.  and  intraperitoneally  with  0.1  ml.  of  the  virus  pool  to  be 
tested.    The  mice  shall  be  observed  daily  for  at  least  Ik  days.  Each 
mouse  that  dies  after  the  first  2^  hours  of  the  test,  or  is  sacrificed 
because  of  illness,  shall  be  necropsied  and  examined  for  evidence  of 
viral  infection.    Such  examination  shall  include  sub inoculation  of 
appropriate  tissue  suspensions  into  an  additional  group  of  at  least 
five  suckling  mice  by  intracerebral  and  intraperitoneal  routes  and 
observed  daily  for  1*J-  days.    In  addition,  a  blind  passage  shall  be 
made  of  a  single  pool  of  the  emulsified  tissue  (minus  skin  and  viscera) 
of  all  mice  surviving  the  original  Ik  day  test.    The  virus  pool  is 
satisfactory  for  Measles  Virus  Vaccine  only  if  at  least  80  percent  of 
the  original  inoculated  mice  remain  healthy  and  survive  the  entire 
observation  period,  and  if  none  of  the  mice  used  in  the  test  show 
evidence  of  a  transmissible  agent  or  viral  infection,  other  than  measles 
virus,  attributable  to  the  vaccine. 

(3)  Inoculation  of  monkey  tissue  cell  cultures.    A  volume  of 
virus  suspension  of  each  undiluted  virus  pool,  equivalent  to  at  least 
500  human  doses  or  50  ml.,  whichever  represents  a  greater  volume,  shall 
be  tested  for  adventitious  agents  in  cercopithecus  monkey  kidney 
tissue  culture  preparations,  after  neutralization  of  the  measles  virus 
by  a  high  titer  antiserum  of  nonhumpn,  nonsimian,  and  nonchicken 
origin.    The  immunizing  antigen  used  for  the  preparation  of  the  measles 
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antiserum  shall  be  grown  in  tissue  culture  cells  that  shall  be  free 
of  extraneous  viruses  which  might  elicit  antibodies  that  could  inhibit 
growth  of  extraneous  viruses  present  in  the  measles  virus  pool.  The 
tissue  culture  of  the  virus  pool  shall  be  observed  for  no  less  than 
1^  days.    The  virus  pool  is  satisfactory  for  measles  virus  vaccine 
only  if  all  the  tissue  culture  tests  fail  to  show  evidence  of  any 
extraneous  transmissible  agent  other  than  measles  virus  attributable 
to  the  vaccine. 

(k)    Inoculation  of  other  cell  cultures.    The  measles  virus 
pool  shall  be  tested  in  the  same  manner  as  prescribed  in  subparagraph 
(3)  in  rhesus  or  cynomolgus  monkey  kidney,  chick  embryo,  and  human 
tissue  cell  cultures. 

(5)  Inoculation  of  embryonated  chicken  eggs.    A  volume  of 
virus  suspension  of  each  undiluted  virus  pool,  equivalent  to  at  least 
100  doses  or  10  ml.,  whichever  represents  a  greater  volume,  after 
neutralization  of  the  measles  virus  by  a  high  titer  antiserum  of  non- 
human,  nonsimian,  nonchicken  origin,  shall  be  tested  in  embryonated 
eggs  by  the  allantoic  cavity  route  of  inoculation  and  a  separate  group 
tested  by  the  yolk  sac  route  of  inoculation,  using  0.5  ml.  of  inoculum 
per  egg.    The  virus  pool  is  satisfactory  if  there  is  no  evidence  of 
adventitious  agents. 

(6)  Test  for  Pleuropneumonia-like  Organisms  (PPLO  (Mycoplasma) ) . 
Each  chick  virus  pool  shall  be  tested  for  the  presence  of  PPLO 
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(Mycoplasma).    Samples  of  the  virus  for  this  test  shall  be  stored 
either  (i)  at  2-5°C.  for  not  longer  than  2^  hours,  or  (ii)  at  -20°C. 
or  lower  if  stored  for  longer  than  2h  hours.    The  FPLO  test  shall  be 
performed  both  on  samples  of  viral  harvests  and  control  fluids  as 
follows:    No  less  than  2.0  ml.  of  a  sample  shall  be  inoculated  in  no 
less  than  0.1  ml.  amounts  evenly  distributed  over  the  surface  of  20 
agar  plates.    No  less  than  1.0  ml.  of  sample  shall  be  inoculated  into 
each  of  four  tubes  of  10  ml.  each  of  broth.    Ten  agar  plates  and  two 
tube  cultures  shall  be  incubated  aerobically  at  36°C.  £  1°C.  and  the 
remaining  agar  plates  and  tube  cultures  shall  be  incubated  anaerobically 
at  360c.  t  iOC>  in  ^  environment  of  5$  CC^and  95$        The  aerobic 
broth  cultures  shall  be  incubated  for  no  less  than  three  days  and  no 
more  than  five  days,  at  which  time  0.5  ml.  from  each  of  two  tubes 
shall  be  combined  and  the  1.0  ml.  subinoculated  to  ten  additional  agar 
plates.    The  anaerobic  broth  cultures  shall  be  tested  in  the  same  manner. 
All  inoculated  agar  plate  cultures  shall  be  incubated  for  no  less  than 
Ik  days  when  observation  for  PPL0  growth  shall  be  made  at  a  magnifica- 
tion of  no  less  than  300X.    If  the  Dienes  Methylene  Blue-Azure  dye  or 
equivalent  staining  procedure  is  used,  no  less  than  a  one  square  cm. 
plug  of  the  agar  shall  be  excised  from  the  inoculated  area  and 
examined  for  the  presence  of  PPI0  colonies.    Control  cultures  of 
known  strains  of  PPL0  shall  be  included  in  the  test.  Identification 
of  the  PPIO  shall  be  made  by  comparison  of  the  growth  obtained  from 
the  test  sample  with  the  controls,  with  respect  to  typical  colonial 
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and  microscopic  morphology.    The  virus  pool  is  satisfactory  for  measles 
virus  vaccine  only  if  none  of  the  tests  on  the  samples  of  viral  harvests 
show  evidence  of  the  presence  of  the  Pleuropneumonia-like  organism 
(Mycoplasma) . 

(7)  Bacteriological  tests.    Each  virus  pool  shall  be  tested 
for  sterility  in  accordance  with  §73.73 •    In  addition  each  virus  pool 
shall  he  tested  for  the  presence  of  M.  tuberculosis,  both  avian  and 
human,  by  appropriate  culture  methods. 

(8)  Test  for  avian  leucosis*    If  the  cultures  were  not  derived 
from  a  certified  source  (§73»l^l(a) ) ,  and  the  control  fluids  were  not 
tested  for  avian  leucosis  (§73'l^l(e)) ,  at  least  500  doses  or  50  ml., 
whichever  represents  a  greater  volume  of  each  undiluted  vaccine  pool, 
shall  be  tested  and  found  negative  for  avian  leucosis,  using  either 
Rubin's  procedure  for  detecting  Resistance  Inducing  Factor  (RIF)  or 
another  method  of  equivalent  effectiveness. 

(b)  Clarification.    After  harvesting  and  removal  of  samples 
for  testing  as  prescribed  above  in  this  section,  the  virus  fluids 
shall  be  clarified  by  centrifugation,  by  passage  through  filters  of 
sufficiently  small  porosity,  or  by  any  other  method  that  will  assure 
removal  of  all  intact  tissue  cells  which  may  have  been  collected  in 
the  harvesting  process. 

(c)  Test  after  clarification  -  Neurovirulence  safety  test  in 
monkeys  for  neurotropic  agents.    Before  final  dilution  for  standardization 
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for  live  measles  virus  content  each  lot  of  measles  virus  vaccine  shall 
be  tested  for  neurotropic  agents  following  the  procedure  prescribed  in 
§73.102  (e),  except  that  antibody  determinations  for  measles  need  not 
be  performed,  the  test  shall  be  performed  before  the  product  is  placed 
in  final  containers  and  prior  to  the  addition  of  an  adjuvant ,  and  that 
symptoms  suggestive  of  any  neurotropic  agent,  rather  than  those  specif- 
ically suggestive  of  poliomyelitis,  shall  be  recorded  during  the  observa- 
tion of  17  to  19  days.     The  lot  is  satisfactory  only  if  the  histological 
and  other  studies  produce  no  clinical  or  histological  evidence  of 
central  nervous  system  involvement  attributable  to  the  presence  of  a 
neurotropic  agent  in  the  vaccine. 
§73.143  Potency  test. 

The  concentration  of  live  measles  virus  shall  constitute  the 
measure  of  potency.    The  titration  shall  be  performed  in  a  suitable 
cell  culture  system,  free  of  wild  viruses,  using  either  the  NIH  refer- 
ence measles  virus,  live,  attenuated  or  a  calibrated  equivalent  strain 
as  a  titration  control.     The  concentration  of  live  measles  virus 
contained  in  the  vaccine  of  each  lot  under  test  shall  be  no  less  than 
the  equivalent  of  1,000  TCIDcq  of  the  NIH  reference  per  human  dose. 
§7  3.144  General  requirements . 

(a)    Final  container  tests.     Tests  shall  be  made  on  final 
containers  for  safety,  sterility  and  identity  as  prescribed  in 
§§  73.72,  73.73,  and  73.75,  respectively,  except  that  an  Lmnunological  and 
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virological  identity  test  need  not  be  performed  on  the  final  container 
if  it  was  performed  on  each  pool  or  the  bulk  vaccine  prior  to  filling. 

(b)  Extraneous  protein*    Extraneous  protein,  capable  of  pro- 
ducing allergenic  effects  on  injection  into  human  subjects,  shall  not 
be  added  to  the  vaccine  at  any  time.    If  animal  serum  is  used  at  any 
manufacturing  stage,  its  calculated  concentration  in  the  final  medium 
shall  not  exceed  1:1,000,000. 

(c)  Antibiotics.    Virus  for  manufacturing  vaccine  may  be  grown 
in  a  medium  containing  minimum  concentrations  of  suitable  antibiotics 
except  that  penicillin  shall  not  be  used  in  the  tissue  culture  medium 
or  added  to  the  final  product. 

(d)  Dose.    These  standards  are  based  on  an  individual  human 
immunizing  dose  of  no  less  than  1,000  TCID^q  of  Measles  Virus  Vaccine, 
Live,  Attenuated,  expressed  in  terms  of  the  assigned  titer  of  the  NIH 
reference  measles  virus. 

(e)  Labeling .    Labeling  shall  be  in  compliance  with  §§73«50  to 
73*55  inclusive,  and  the  label  or  a  package  enclosure  shall  state  the 
identification  and  source  of  the  virus  contained  in  the  vaccine  and 
the  tissue  medium  in  which  the  virus  was  propagated. 

(f)  Samples  and  protocols.    For  each  lot  of  vaccine,  the 
following  materials  shall  be  submitted  to  the  Director,  Division  of 
Biologies  Standards,  National  Institutes  of  Health,  Bethesda  lU,  Maryland. 

(l)    Protocols  showing  the  history  of  manufacture  of  each  lot  of 
vaccine,  and  all  results  of  all  tests  prescribed  in  these  additional  standards. 
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(2)  A  total  of  no  less  than  a  500  ml.  sample  of  bulk  vaccine 
or  an  equivalent  sample  prior  to  addition  of  any  preservative, 
stabilizer  or  adjuvant,  in  the  frozen  state  (-6o°C.)  prior  to  filling 
into  final  containers. 

(3)  A  total  of  no  less  than  200  recommended  human  doses  of 
the  vaccine  in  final  labeled  containers. 

§73 . 1^5    Clinical  trials  to  qualify  for  license. 

To  qualify  for  license,  the  antigenicity  of  the  vaccine  shall 
have  been  determined  by  clinical  trials  of  adequate  statistical  design, 
by  subcutaneous  administration  of  the  product.    Such  clinical  trials 
shall  be  conducted  with  five  consecutive  lots  of  measles  virus  vaccine 
which  have  been  manufactured  by  the  same  methods,  each  of  which  has 
shown  satisfactory  results  in  all  prescribed  tests.    There  shall  be  a 
demonstration  under  circumstances  wherein  adequate  clinical  and 
epidemiological  surveillance  of  illness  has  been  maintained  to  show 
that  the  Measles  Virus  Vaccine,  when  administered  as  recommended  by 
the  manufacturer — i.e.,  either  with  or  without  human  gamma  globulin- 
is  free  of  harmful  effect  upon  administration  to  approximately  1,000 
susceptible  individuals,  in  that  there  were  no  detectable  neutralizing 
antibodies  before  vaccination  and  there  was  serological  conversion 
after  vaccination.    The  five  lots  of  vaccine  used  to  qualify  for  con- 
sistency of  vaccine  manufacture  shall  he  distributed  as  evenly  as 
possible  among  the  1,000  individuals  tested.    Demonstration  shall  he 
made  of  immunogenic  effect  by  the  production  of  specific  measles 
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neutralizing  antibodies  (i.e.,  sero- conversion  less  than  1:4  to  1:8 
or  greater)  in  at  least  90  percent  of  each  of  five  groups  of  measles 
susceptible  individuals,  each  having  received  the  parenteral  administra- 
tion of  a  virus  vaccine  dose  which  is  not  greater  than  that  which  was 
demonstrated  to  be  safe  in  field  studies  (§73»l4o(b))  when  used  under 
comparable  conditions. 
§73.1^6    Equivalent  methods. 

Modification  of  any  particular  manufacturing  method  or  process 
or  the  conditions  under  which  it  is  conducted  as  set  forth  in  the 
additional  standards  relating  to  Measles  Virus  Vaccine,  Live,  Attenu- 
ated, shall  be  permitted  whenever  the  manufacturer  presents  evidence 
that  demonstrates  the  modification  will  provide  assurances  of  the 
safety,  purity,  and  potency  of  the  vaccine  that  are  equal  to  or  great- 
er than  the  assurances  provided  by  such  standards,  and  the  Surgeon 
General  so  finds  and  makes  such  finding  a  matter  of  official  record. 

(Sec.  215;  Stat.  69O,  as  amended;  42  U.S.C.  216;  interpret  or  apply 
Sec.  351,  58  Stat.  702,  as  amended;  42  U.S.C.  262) 

Dated:    March  4,  1963 
(Seal) 

Luther  L.  Terry  

Surgeon  General 

Approved:    March  12,  1963 

Anthony  J.  Celebrezze 
Secretary 
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TITLE  42- -PUBLIC  HEALTH 
CHAPTER  1- -PUBLIC  HEALTH  SERVICE 
DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 
SUBCHAPTER  F— QUARANTINE 
INSPECTION,  LICENSING 
PART  73— BIOLOGICAL  PRODUCTS 
ADDITIONAL  STANDARDS:     MEASLES  VIRUS  VACCINE,  INACTIVATED 


On  August  17,  1962,  a  Notice  of  Proposed  Rule  Making  was 
published  in  the  Federal  Register  proposing  additional  standards  for 
the  manufacture  of  Measles  Virus  Vaccine,  Inactivated.  Comment 
regarding  such  standards  was  invited,  and  the  intention  expressed 
that  the  standards  to  be  adopted  would  be  made  effective  30  days 
after  date  of  publication. 

All  comment  received  has  been  carefully  considered.     In  the 
light,  however,  of  the  lapse  of  substantial  time  since  publication 
of  the  notice,  the  need  in  the  interest  of  public  health  for  prompt 
establishment  of  standards  in  order  to  permit  prompt  licensing  of 
qualified  applicants,  and  the  fact  that  no  establishment  is  at  present 
licensed  for  this  product  and  thus  cannot  be  adversely  affected  if  these 
additional  standards  are  made  effective  immediately,  it  is  hereby 
found  that  good  cause  exists  for  making  these  additional  standards 
effective  on  the  date  of  their  publication  in  the  Federal  Register. 

Amend  Part  73  of  the  Public  Health  Service  Regulations  by 
inserting  the  following: 

ADDITIONAL  STANDARDS:     MEASLES  VIRUS  VACCINE,  INACTIVATED. 
§73.150    The  Product. 

(a)    Proper  name  and  definition.    The  proper  name  of  this 
product  shall  be  Measles  Virus  Vaccine,  Inactivated.    The  vaccine 


shall  consist  of  a  preparation  of  measles  virus  inactivated  "by  an 
appropriate  method. 

(b)    Criteria  for  acceptable  strains  of  measles  virus*  Strains 
of  measles  virus  used  in  the  manufacture  of  vaccine  shall  be  identified 
by  (l)  historical  records,  including  origin  and  manipulation  and  (2) 
antigenic  specificity  as  measles  virus  as  demonstrated  by  neutralization 
tests.    Strains  for  the  manufacture  of  Measles  Virus  Vaccine,  Inactivated, 
shall  have  been  shown  to  be  safe  and  potent  in  man  by  field  studies  with 
experimental  vaccines  that  demonstrate  the  vaccine  strain  to  have  immuno- 
genic properties  against  measles  in  at  least  10,000  susceptible  persons. 
Susceptibility  shall  be  shown  by  the  absence  of  neutralizing  or  other 
antibodies  against  measles  virus,  or  by  other  appropriate  methods. 
Seed  virus  for  vaccine  manufacture  shall  be  free  of  all  demonstrable 
extraneous  viable  microbial  agents. 

§73 • 151    Manufacture  of  Measles  Virus  Vaccine,  Inactivated. 

(a)  Virus  cultures.    Virus  shall  be  propagated  either  in  chick 
embryo  tissue  cultures  or  monkey  kidney  tissue  cultures. 

(b)  Virus  propagated  in  chick  embryo  tissue  cultures. 
Embryonated  chicken  eggs  used  as  a  source  of  chick  embryo  tissue  for 
the  propagation  of  measles  virus  shall  be  derived  from  flocks  certi- 
fied to  be  free  of  Salmonella  pullorum  and  avian  tuberculosis,  fowl 
pox,  Rous  sarcoma,  avian  leucosis  and  other  adventitious  agents  patho- 
genic for  chickens.    If  eggs  are  procured  from  flocks  that  are  not  so 
certified,  tests  shall  be  performed  to  demonstrate  that  the  virus  pool 
be  free  from  such  agents  prior  to  inactivation. 
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(c)  Virus  vaccine  propagated  in  monkey  kidney  tissue  cultures. 
Only  monkeys  in  overt  good  health,  that  have  reacted  negatively  to 
tuberculin  at  the  start  of  the  prescribed  quarantine  period  shall  be 
used  as  the  source  of  kidney  tissue  for  the  manufacture  of  Measles 
Virus  Vaccine,  Inactivated. 

(d)  Monkeys  used  for  experimental  purposes.    Monkeys  that  have 
been  used  previously  for  experimental  purposes  with  microbiological 
agents  shall  not  be  used  as  a  source  of  kidney  tissue  for  the  manufacture 
of  vaccine.    Monkeys  that  have  been  used  previously  for  other  experimental 
purposes  may  be  used  upon  their  return  to  a  normal  condition. 

(e)  Quarantine.    Only  monkeys  that  during  the  quarantine  period, 
as  provided  by  §73. 36(f) (2) ,  have  been  tested  with  and  have  reacted 
negatively  to  tuberculin  shall  be  used  as  a  source  of  kidney  tissue  for 
vaccine  manufacture. 

(f )  Necropsy.    Each  animal  at  necropsy  shall  be  examined  under 
the  direction  of  a  qualified  pathologist,  physician  or  veterinarian 
having  experience  with  diseases  of  monkeys,  for  the  presence  of  signs 

or  symptoms  of  ill  health,  particularly  for  (l)  evidence  of  tuberculosis, 
(2)  presence  of  herpes -like  lesions,  including  eruptions  or  plaques  on 
or  around  the  lips,  in  the  buccal  cavity  or  on  the  gums  and  (3)  signs 
of  conjunctivitis.    If  any  such  signs  or  other  significant  gross 
pathological  lesions  are  present,  the  kidney  shall  not  be  used  in  the 
manufacture  of  Measles  Virus  Vaccine,  Inactivated. 
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(g)  NIH  Reference  Measles  Virus.    The  following  NIH  reference 
viruses  shall  he  obtained  from  the  Division  of  Biologies  Standards: 

(1)  NIH  Reference  Measles  Virus  for  titration. 

(2)  NIH  Reference  Measles  Vaccine  for  potency  testing. 

(h)  Passage  of  virus  strain  in  vaccine  manufacture.    Virus  in 
the  final  vaccine  shall  represent  no  more  than  ten  tissue  culture 
passages  beyond  the  passage  used  to  perform  the  clinical  trials  which 
qualified  the  vaccine  strain  for  license  (73.150(b)),  and  the  virus 
of  that  passage  shall  represent  vaccine  that  shall  have  met  the 
following  criteria  of  acceptability: 

(1)  Clinical  safety.    The  vaccine  shall  be  free  from  harmful 
effects.    Freedom  from  harmful  effects  shall  be  demonstrated  by  adminis- 
tration, as  recommended  by  the  manufacturer,  and  while  maintaining 
adequate  clinical  and  epidemiological  surveillance  of  illness,  to  approxi- 
mately 1,000  individuals,  having  no  detectable  neutralizing  antibodies 
before  vaccination  and  showing  serological  conversion  after  vaccination. 
Five  consecutive  lots  of  vaccine  shall  be  used  to  qualify  the  vaccine 

for  license  and  shall  be  distributed  as  evenly  as  possible  among  the 
1,000  individuals  tested. 

(2)  Clinical  potency.    The  immunogenic  effect  (i.e.,  sero- conversion 
less  than  l:h  to  1:8  or  greater)  shall  be  demonstrated  in  at  least  90$  of 
each  of  five  groups  of  measles  susceptible  individuals,  each  group  receiving 
vaccine  from  one  of  the  five  consecutive  lots  of  vaccine  which  were  used  to 
qualify  the  vaccine  for  license,  and  each  of  which  shall  have  met  the 
safety  standards  prescribed  in  these  regulations.    The  dose  of  vaccine 


shall  be  no  greater  than  that  which  was  demonstrated  to  be  safe  pursuant 
to  subparagraph  (l)  and  the  vaccine  shall  be  used  under  comparable 
conditions. 

(i)    Types  of  tissue  culture  preparation  permissible.  Measles 
Virus  Vaccine ,  Inactivated,  shall  be  produced  only  in  primary  cell 
tissue  culture.    Continuous  line  cells  shall  not  be  used  and  shall  not 
be  introduced  into  vaccine  production  areas. 

( j)    Use  of  antibiotics.    Virus  for  manufacturing  vaccine  may  be 
grown  in  cultures  which  contain  minimum  concentration  of  suitable  anti- 
biotics except  that  penicillin  shall  not  be  used  in  the  tissue  culture 
medium  or  added  to  the  final  product. 

(k)    Clarification.    After  harvesting,  the  virus  fluids  shall 
be  clarified  by  centrifugation,  by  passage  through  filters  of  sufficiently 
small  porosity,  or  by  any  other  method  that  will  assure  removal  of  all 
intact  tissue  cells  which  may  have  been  collected  in  the  harvesting  process. 
§73-152    Test  for  safety. 

(a)    Tests  prior  to  the  inactivation  process.    Samples  of  virus 
pools  for  testing  by  inoculation  into  animals  or  into  bacteriological 
media  shall  be  withdrawn  immediately  after  pooling  but  prior  to  freezing 
or  further  processing,  and  tested,  prior  to  the  inactivation  process, 
as  provided  in  paragraphs  (b)  and  (c)  of  this  section  except  that  samples 
of  test  materials  frozen  immediately  after  pooling  and  maintained  at  -60°C. 
or  below,  may  be  tested  upon  thawing,  provided  no  more  than  two  freeze 
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thaw  cycles  are  employed.    The  required  tests  shall  be  conducted  with- 
out delay  after  thawing. 

(l)    Measles  virus  propagated  in  chick  embryo  tissue  cultures. 
( i )    Inoculation  of  adult  mice;  test  for  adventitious  agents.  Each 
chick  embryo  virus  pool  shall  be  shown  to  be  free  of  contaminating 
agents  pathogenic  for  mice  by  the  intracerebral  inoculation  of  0.03  ml. 
and  intraperitoneal  inoculation  of  0.5  ml.  amounts  of  the  pool  into  each 
of  ten  or  more  adult  mice  (15-20  gms.).    The  mice  shall  be  observed  for 
at  least  21  days.    The  virus  pool  is  satisfactory  for  measles  virus 
vaccine  only  if  at  least  80  percent  of  the  inoculated  animals  survive 
the  observation  period  and  none  of  the  animals  inoculated  shows  evidence 
of  infection  with  extraneous  transmissible  agents  attributable  to  the 
vaccine. 

(ii)    Test  for  Pleuropneumonia-like  Organisms  (PPLO  (Mycoplasma)). 
Each  chick  virus  pool  shall  be  tested  for  the  presence  of  PPDD  (Mycoplasma) 
Samples  of  the  virus  for  this  test  shall  be  stored  either  (l)  at  2-5°C. 
for  not  longer  than  2h  hours,  or  (2)  at  -20°C.  or  lower  if  stored  for 
longer  than  2h  hours.    The  PPLO  test  shall  be  performed  both  on  samples 
of  viral  harvests  and  control  fluids  as  follows:    No  less  than  2.0  ml.  of 
the  sample  shall  be  inoculated  in  no  less  than  0.1  ml.  amounts  evenly 
distributed  over  the  surface  of  20  agar  plates.    No  less  than  1.0  ml. 
of  the  sample  shall  be  inoculated  into  each  of  four  tubes  of  10  ml.  each 
of  broth.    Ten  agar  plates  and  two  tube  cultures  shall  be  incubated 


aerobically  at  36°C.  *  1°C.  and  the  remaining  agar  plates  and  tube 
cultures  shall  be  incubated  anaerobically  at  36°C.  *  1°C.  in  an 
environment  of  %  C02  and  95$  N2.    The  aerobic  broth  cultures  shall 
be  incubated  for  no  less  than  three  days  and  no  more  than  five  days 
at  which  time  0.5  ml.  from  each  of  the  two  tubes  shall  be  combined 
and  this  1.0  ml.  sub inoculated  in  0.1  ml.  amounts  evenly  distributed 
over  the  surface  of  10  additional  agar  plates.    The  anaerobic  broth 
cultures  shall  be  incubated  and  subinoculated  in  the  same  manner. 
All  inoculated  agar  plate  cultures  shall  be  incubated  for  no  less  than 
1^  days  when  observation  for  PPLO  growth  shall  be  made  at  a  magnifica- 
tion of  no  less  than  300X.    If  the  Dienes  Methylene  Blue-Azure  dye 
or  equivalent  staining  procedure  is  used,  no  less  than  a  one  square 
cm.  plug  of  the  agar  shall  be  excised  from  the  inoculated  area  and 
examined  for  the  presence  of  PPLO  colonies.    Control  cultures  of  known 
strains  of  PPLO  shall  be  included  in  the  test.    Identification  of  the 
PPLO  shall  be  made  by  comparison  of  the  growth  obtained  from  the  test 
sample  with  the  controls,  with  respect  to  typical  colonial  and  micro- 
scopic morphology.    The  virus  pool  is  satisfactory  for  measles  virus 
vaccine  only  if  none  of  the  tests  on  the  samples  of  viral  harvests 
produces  evidence  of  the  presence  of  the  Pleuropneumonia-like  organism 
(Mycoplasma) . 

(iii)    Bacteriological  tests.    Each  chick  embryo  virus  pool  shall 
be  tested  for  bacteriological  sterility  in  accordance  with  the  procedures 
prescribed  in  §73-73.    In  addition  each  virus  pool  shall  be  tested  and 
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found  negative  for  the  presence  of  M.  tuberculosis,  both  avian  and 
human,  by  appropriate  culture  methods. 

(iv)    Test  for  avian  leucosis.    The  equivalent  of  at  least 
50  doses  of  final  vaccine  from  each  undiluted  virus  pool,  or  in 
proportionate  amounts  from  individual  harvests  or  subpools,  shall 
be  tested  and  found  negative  for  avian  leucosis,  using  either  Rubin's 
procedure  for  detecting  Resistance  Inducing  Factor  (RIF)  or  a  pro- 
cedure of  equivalent  effectiveness.     These  tests  may  be  performed  on 
corresponding  amounts  of  fluids  from  control  vessels  instead  of  on 
the  undiluted  virus  pool  or  individual  harvests  or  subpools. 

(2)    Measles  virus  propagated  in  monkey  kidney  tissue  cultures. 
(i)     Inoculation  of  rabbits;  test  for  B  virus  and  other  adventitious 
agents .    A  minimum  of  100  ml.  of  each  monkey  kidney  virus  pool  shall 
be  tested  by  inoculation  into  at  least  ten  healthy  rabbits,  each 
weighing  1500-2500  grams.    Each  rabbit  shall  be  injected  intradermally 
at  multiple  sites  with  a  total  of  1.0  ml.  and  subcutaneously  with  9.0 
ml.  of  the  virus,  and  the  animals  observed  for  at  least  three  weeks. 
Each  rabbit  that  dies  after  the  first  24  hours  of  the  test  or  is 
sacrificed  because  of  illness  shall  be  necropsied  and  the  brain  and 
organs  removed  and  examined.    The  virus  pool  may  be  used  for  measles 
virus  vaccine  only  if  at  least  80%  of  the  rabbits  remain  healthy  and 
survive  the  entire  period  and  if  none  of  the  rabbits  used  in  the  test 
shows  lesions  of  any  kind  at  the  sites  of  inoculation  or  shows  evidence 
of  B  virus  or  any  other  transmissible  agent  attributable  to  the  vaccine. 
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(ii)  Inoculation  of  adult  mice;  test  for  adventitious  agents. 
Each  virus  pool  grown  in  monkey  kidney  tissue  culture  shall  be 
tested  in  adult  mice.    The  test  shall  be  performed  and  the  results 
measured  against  the  standards  prescribed  in  paragraph  (a) (1) (i) 

for  chick  embryo  tissue  culture. 

(iii)  Inoculation  of  guinea  pigs;  test  for  M.  tuberculosis. 
Each  of  at  least  five  guinea  pigs,  each  weighing  350-450  grams  shall 
be  inoculated  intraperitoneally  with  5.0  ml.  of  the  monkey  kidney 
virus  pool  to  be  tested.     The  animals  shall  be  observed  for  at  least 
42  days  for  death  or  signs  of  disease.    Each  animal  that  dies  after 
the  first  24  hours  of  the  test,  or  is  sacrificed  because  of  illness, 
shall  be  necropsied.    The  tissues  shall  be  examined  both  microscopic- 
ally and  culturally  for  evidence  of  M.  tuberculosis.    The  virus  pool 
is  satisfactory  for  measles  virus  vaccine  only  if  at  least  80  per- 
cent of  the  original  group  of  guinea  pigs  remain  healthy  and  survive 
the  observation  period,  and  if  none  of  the  animals  used  in  the  test 
shows  evidence  of  infection  with  M.  tuberculosis  or  any  extraneous 
transmissible  agent  attributable  to  the  vaccine. 

(iv)  Bacteriological  tests.    Each  monkey  kidney  virus  pool 
shall  be  tested  for  bacteriological  sterility  in  accordance  with  the 
procedures  prescribed  in  §73.73.     In  addition  each  virus  pool  shall 
be  tested  for  the  presence  of  M.  tuberculosis  (human)  by  appropriate 
culture  methods. 

(v)  Tissue  culture  test  for  SV/|0.    Each  individual  harvest  or 
virus  pool,  or  a  pool  of  tissue  culture  fluids  from  corresponding  control 


vessels,  shall  be  tested  for  the  presence  of  SV^  either  as  follows  or 
by  a  test  producing  equally  reliable  results:    five  ml.  of  a  measles 
virus  pool  shall  be  neutralized  by  high  titer  antiserum  of  an  origin 
other  than  human,  chicken  or  simian.    The  sample  shall  be  tested  in 
the  same  tissue  culture  system  used  for  propagating  the  virus  vaccine, 
and  in  primary  cercopithecus  tissue  cultures  or  in  a  cell  line  of 
demonstrated  equal  susceptibility  to  SV^Q.    The  tissue  cultures  shall 
be  observed  for  at  least  1*+  days  and  at  the  end  of  the  observation  period 
at  least  one  subculture  of  fluid  shall  be  made  in  the  same  tissue  culture 
system  and  the  test  continued  for  an  additional  1^4-  days.    The  virus 
harvest  or  virus  pool  is  satisfactory  for  measles  virus  vaccine  only  if 
the  test  produces  no  evidence  of  the  presence  of  SV^. 

(b)    Inactivation  of  virus.    The  measles  virus  shall  be  inacti- 
vated through  the  use  of  an  agent  or  method  which  the  manufacturer  has 
demonstrated  to  be  effective  in  inactivating  a  series  of  at  least  five 
consecutive  lots  of  measles  virus  vaccine.    If  formaldehyde  is  used  for 
inactivation,  it  shall  be  added  to  the  virus  suspension  to  a  final  con- 
centration of  U.S. P.  formaldehyde  solution  of  at  least  1:^,000.  The 
inactivation  shall  be  conducted  under  controlled  conditions  of  pH  and 
temperature.    As  an  indication  of  inactivation,  not  less  than  two  sam- 
ples shall  be  removed  at  the  time  of  inactivation,  and  titrated  in  an 
appropriate  tissue  cell  culture  for  viable  measles  virus.  Regardless 
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of  the  concentration  of  formaldehyde  or  other  inactivating  agent  used, 
the  total  inactivation  period  shall  be  not  less  than  three  times  the 
period  demonstrated  by  the  manufacturer  to  be  necessary  to  reduce  the 
concentration  of  live  virus  to  a  point  where  no  virus  is  detectable  in 
a  5*0  ml.  sample. 

(c)    Tests  after  inactivation  for  viable  measles  virus  and 
adventitious  agents,     (l)    Test  in  tissue  cultures.    A  sample  represent- 
ing the  equivalent  of  at  least  500  doses  of  final  vaccine  of  each  lot 
shall  be  rendered  nontoxic  for  tissue  culture  cells  and  tested  as  follows: 
One  half  of  the  sample  shall  be  tested  in  the  same  tissue  culture 
system  used  for  propagating  the  virus  vaccine  and  one  half  of  the 
sample  shall  be  tested  in  primary  cercopithecus  monkey  kidney  tissue 
or  another  suitable  cell  line  of  demonstrated  high  susceptibility  to 
measles  virus,  poliovirus,  and  SV^  or  other  adventitious  viral  agents. 
Each  half  of  the  sample  shall  be  inoculated  so  that  direct  microscopic 
observation  of  the  culture  cells  is  possible  under  conditions  which 
assure  the  growth  of  measles  virus,  poliovirus,  and  simian  viruses  which 
might  have  survived  the  inactivation  procedure.    After  inoculation  of 
the  test  sample,  the  tissue  cultures  shall  be  observed  for  at  least  Ik 
days.    At  the  end  of  the  observation  period  the  fluids  from  all  the 
culture  bottles  in  a  system  shall  be  removed  and  pooled.    At  least  two 
percent  of  each  pool  shall  be  subinoculated  in  the  same  cell  system  as 
that  from  which  the  pooled  sample  was  drawn.    The  subcultures  shall  be 
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observed  for  a  period  of  at  least  lk  days  and  examined  for  cell  changes 
indicative  of  viral  growth.    The  lot  of  final  vaccine  is  satisfactory 
for  measles  virus  vaccine  only  if  none  of  the  tissue  culture  tests 
show  evidence  of  viable  measles  virus  or  any  extraneous  transmissible 
agents  attributable  to  the  vaccine. 

(2)  Test  in  embryonated  chicken  eggs.    For  vaccine  produced  in 
chick  embryo  tissue  culture,  the  equivalent  of  at  least  100  doses  of 
each  vaccine  lot  shall  be  tested  in  embryonated  eggs  by  the  allantoic 
cavity  route  and  of  100  doses  by  the  yolk  sac  route  of  inoculation, 
using  0.5  ml.  of  inoculum  per  egg,  and  found  negative  for  the  presence 
of  extraneous  agents  in  the  vaccine. 

(3)  Test  in  monkeys  for  neurotropic  agents.    Each  lot  of  vaccine 
shall  be  tested  for  neurotropic  agents  following  the  procedure  prescribed 
in  §73 .102(e)  except  that  antibody  determinations  for  measles  need  not 

be  performed,  the  test  shall  be  performed  before  the  product  is  placed 
in  final  containers  and  prior  to  the  addition  of  an  adjuvant,  and  that 
symptoms  suggestive  of  all  neurotropic  agents  shall  be  recorded  during 
the  observation  period  of  17  to  19  days.    The  lot  is  satisfactory  only 
if  the  histological  and  other  studies  produce  no  clinical  or  histological 
evidence  of  central  nervous  system  involvement  attributable  to  the 
presence  of  a  neurotropic  agent  in  the  vaccine. 
§73 • 153    Test  for  potency. 

A  potency  test  shall  be  performed  on  each  lot  of  vaccine  by 
determining  the  antigenic  capacity  of  the  vaccine  under  test  in  compari- 
son with  a  reference  vaccine  of  antigenic  capacity  at  least  equal  to 
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that  required  for  the  clinical  trials  specified  in  §73. 151(h) (2) .  The 
test  shall  be  performed  using  at  least  ten  animals  for  each  dilation 
of  the  test  vaccine  and  of  the  reference  vaccine.    The  average  antibody 
levels  of  the  animals  injected  with  the  vaccine  under  test  shall  equal 
or  exceed  the  average  antibody  levels  of  the  animals  injected  with  the 
reference  vaccine. 
§73.15^    General  requirements. 

(a)  Final  container  tests.    Tests  shall  be  made  on  final  con- 
tainers for  safety,  and  sterility  and  identity  in  accordance  with 
§§73.72,  73-73,  and  73.75  respectively. 

(b)  Extraneous  protein.    Extraneous  protein  capable  of  producing 
allergenic  effects  on  injection  into  human  subjects  shall  not  be  added 

to  the  final  virus  medium.    If  serum  is  used  at  any  stage,  its  calculated 
concentration  in  the  final  medium  shall  not  exceed  1:1,000,000.  The 
final  vaccine  shall  have  a  protein  nitrogen  content  of  less  than  0.02 
milligram  per  individual  human  dose. 

(c)  Dose.    These  standards  are  based  on  an  individual  human  dose 
of  1.0  ml.  for  a  single  injection. 

(d)  Labeling.    Labeling  shall  be  in  compliance  with  the  require- 
ments of  §§73.50  to  73.55  inclusive.    The  label  or  a  package  enclosure 
shall  in  addition  state  the  source  and  method  of  inactivation  of  the  virus. 

(e)  Adjuvants  in  the  final  vaccine.    An  adjuvant  shall  not  be 
introduced  into  the  product  unless  there  is  satisfactory  evidence  that 
it  does  not  adversely  affect  the  safety  or  potency  of  the  vaccine.  In 
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no  event  shall  an  individual  human  injection  contain  more  aluminum  than 
that  contained  in  15  milligrams  by  assay,  or  20  milligrams  by  calculation 
of  Al  K(SO^)  '  12HgO.    Aluminum  in  another  form  may  be  used,  provided 
the  amount  of  aluminum  does  not  exceed  the  amount  permitted  as  Al  K(SO^) 
12H20. 

(f )    Requirements  for  samples  and  protocols*    For  each  lot  of 
vaccine,  the  following  material  shall  be  submitted  to  the  Director, 
Division  of  Biologies  Standards,  National  Institutes  of  Health,  Bethesda 
Ik,  Maryland: 

(1)  A  sample  of  1,500  doses  of  the  vaccine  taken  after  the  last 
stage  of  manufacture  before  the  addition  of  preservative  or  adjuvant. 

(2)  A  sample  of  100  doses  of  the  final  vaccine  containing  all 
preservatives . 

(3)  A  sample  of  200  doses  of  the  final  vaccine  in  final  labeled 
containers . 

(k)    Protocols  showing  the  history  of  the  lot  and  all  results  of 
all  tests  prescribed  in  these  additional  standards. 
§73.155    Equivalent  methods. 

Modification  of  any  particular  method  of  process  or  the  conditions 
under  which  it  is  conducted  as  set  forth  in  the  additional  standards 
relating  to  Measles  Virus  Vaccine,  Inactivated,  shall  be  permitted  when- 
ever the  manufacturer  presents  evidence  that  demonstrates  the  modifica- 
tion will  provide  assurances  of  the  safety,  purity,  and  potency  of  the 
vaccine  that  are  equal  to  or  greater  than  the  assurances  provided  by 
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such  standards,  and  the  Surgeon  General  so  finds  and  makes  such  finding 
a  matter  of  official  record. 

Authority:  (Sec.  215,  58  Stat.  690 ,  as  amended;  h2  U.S.C.  216.  Interpret 
or  apply  Sec.  351,  58  Stat.  702;  U2  U.S.C.  262) 


Dated:  March  4,  1963 


Luther  L.  Terry 
Surgeon  General 


Approved:  March  12,  1963 


Anthony  J.  Celebrezze 


Secretary 
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